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A series circuit including a capacitor and a resistor for detecting variation of the output voltage of dc power 
supply is further provided. During startup, a charge current corresponding to the rising rate of the output 
voltage flows through the series circuit. This reduces the base current of the power transistor to suppress the 
rising rate to suppress overshoot and undershoot, A clamp circuit is provided to the differential amplifier for 
detecting the error voltage. This prevents the saturation in the differential amplifier or limit the voltage variation 
amplitude to accelerate the operation of the operational amplifier and suppress undershoot. A delay circuit for 
disabling to driving circuit for the power transistor for the initial Interval may be further provided to suppress 
the initial rapid rise of the output voltage 
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fztzL. c©«iiii:*.±lfB#ciJi^Tl±t^aiit5:t;« 
EVdi:SitsSEVrfc©ll («EffiS) #;^&^^© 
X\ h7>i'-;^i?T3 6tt;r7tttt.<!ii:^d:oTi>5. 
[0 0 5 1 ] m^tg*i«EVeAs±#-rSi;. ±igUfe 
J: 0 (I h 7 > f^;^^ T 3 7 ©3 u ^ ^«ii$t*sttAa-r?,. 

Hia^^-xnM.k.U^OX. hyyi^xi/T 2 l(D 
i?>;;>5' • ai/i'^KmE65i«'>UTtti±»«EVo*s± 

[0 0 5 2] C©^±i:'3«EVo*^±#UT^,^SlBra{3* 
i.^-C> ■^©mE^fttlfSUitmilitAs, n>xy-9-C2 2 
hffilriR 3 4 i:©iB?iJlB]S§4 1 ^:n^LTfta-^-:^i||4 . 
Otiaitlji^^. b7>i^;^^T3 7©3l/i'^«^Si:^ 
5. oSt). h7>i^;^i'T3 7©3l/i'^'«8i©-giJ 
tf. *U>h^5-@]gS3 9^fcfl!)«T5h7>i^;^:5'T 

3 g^r^^-rtratnsdiiii'iij, ^©^fith^^i; 

7.^T3 9(DaU^i^mmm'^Xiih'7>i;>Xi'T4 0 

[0 0 5 3] Cix(C^|io-C, h^i'v'J^i^TS 803U 
^^«»<tO$t) h^>i^;^^T2 1 ©-^-;^Sj!ttt, * 

<'5:t)x ^©^AcJt h7>i^;^^T2 l©3i5 .j/^ -3 

^ti*i«JEVet6^)!)^t>e>rai2-^0±#* 
-u-b) lzVt-:^x±^thj:dizfj:^. 
[0 0 5 4] Z<D±^mi±. 3>x>-9-C2 2©§SfiS 
iiffitrtR 3 4©^£^^^^^ai;A»eSi5B§^^&(Ci 0^^^ 
tlS. -et-C, €©I^^»tt. ;r'<7>7'2 7®iWtAs 
ai;^mEVo©5£{b(ciaiJeqltgi:J5:5J:o{3l9:^^fn-C • 

[0 05 5]i:35T% ai;^«EV o A^B^HflJ: ») 

K n 2 1 ©€EAs±#-rS. m:>3y- h'n 2 1 (C^ v > 

7'[H]s§3 7ASfgie|^t^1:l^'i^^^i^. mEmm<Dt^Xii 
i^ryxh^yjx^'T 2 & {±mm:i-y^Mtrji<[). mti 

y-h'n2 l©«EVn21 i±i^^© (1) ^T•^"^^F^^■5« 
Efil{3Sf±#tTU*o. 
[0 0 5 6] 

^y^CD^miZt^t^iJ^r. Sip«EVrAS•^X.e.n-C^<^ 

Vn21 =Vr + VBE(T30) +VBE(T28) -VCE(T28) - (1) 

ZZX\ VBE(T28) : V^'yi^T.^T 2 8(D^-7. - :s:.= -y^m 

VBE(T30) : h 7 yi^Xi' T 3 0(D^-X • 2^1 y ^fS «E 

HE VCE(T28) : h7>'>-X^T2 8©3U^^' • J.^ .v^ 
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[0 0 5 7] ^(D^ou^mifi^tatim&v otmmu 

( 1 ) ^X-yr&mifi^ 0 Vizi&\,^miztX-:K§ < m.<tL 

E V o J± g If ffl icii U tzik 4. ^ 6 {3 ffiT ^Mlt, T >y 

[0 0 5 8] c:^^{cj^^u st^WfJflitCJJO^TIi. ^tt 
y-Fn2 itr^^yT-^ssa 7*s}ii^$^^Tl^s© 

©«E'^fbA«iSst)> 7t--<7'>7"2 7oi!if'^>inisaft# 

^ tiT 7 > y — > J- - h t)Hm.t 5 , 
[0 0 5 9] H2 (a) V (b) Ji. «|ii*>±lfNfH 

igfb ^ t tt^T- iJ^ U fcJSm U CD T- 5 p & 
j^)fJti5lt2)=]>7^>-9-C2 l©g«{i. 6. 8xzF, 
3 3/zFtaS:^$nT*t)s ai:^/iS?2 3 

[0 0 6 0] ZCDm2 (a) ^ (b) (C*5^^T^ >'t>V7" 

'J«iEVbAw^n5^:^ ai;b«EVo{is aim 
(5V) {;S5^cf'i/'<;t' (4V, 2. 3V) 

fit (5V) $T-'#'^?tlfAnUTl>5o Z.(Dm2 (a) . 

(b) fc. 'i^ykm^(Dm.m.m.'m^^z'OK^x(DmM'^^ 

m^fn^mi (a) , (b) h^hfcit^-St. 3>7=> 
■9-C2 KDSMtfe, 8/zF©«^. 2r— /^'-i'i-h 

8VA»60. 2 2 vttT-ffii^b. ny^^y-y-c 

2 1©§1:A«3 3AF®il^. ^T-v^— >i- Mi 1 . 
aVA^eO. 2 V(CtT-fii«Lt»Ii:AS^A»S, St. 
02 (a) . (b) (l4=Jt^T. Ty^J^-i/i-Mi^^ 

[0 0 6 1 ] 122 (a) , (b) t^j^,^^:t^J;'3S 

E V o tmmms.'^ 1 ct >) feist^fci*, -^m\z. mn 

m.UU2> lA^e. h7>i/;^v5'T3 9. T4 OCDxS. -y^? 
••-^-;^PIi:ffitAR3 4i:$r^UT3>T-->ttc2 2 

F^Ji. ffitn;R3 4i:3>7^>-y-C2 2i:®B#^|SC{;it) 

[0 0 6 2] C(D5t««s?E(i. h7>i>;^^T39, T 



[0 0 6 3] i:i.±m^rzJio ^nmBm(Dmmmm 

IUSS 2 1 tt, Xlii:hi^^mz Y^yi/7.iH2l tfiSyiJ 

«E Vd i:Sip«E V r i:©S«E*ig*i LTP^tt*i 

EVe{ca^^<^■C h7>i^X:5'T2 1 SIKi&l-SffiSiil 
SS2 8i:<£il^-Ct^S, 
[0 0 6 4] ^UTs iei&[BlK2 8(±. ^JflimEV 

e$:A:'7-rS h5>i^;^^T3 7i:. h7>i;;^^T2 
1 lc-x-yi«at^tti:^3l-^ h 5 >i^;^^ T 3 8 i:©ftg(c 
*U>h i7-lHlSS3 9«:Dix. -e®Aa-^-;^iig4 0 
A^ffilftR 3 4 fcnVxV-y-C 2 2 fcOia?iJ|H]K4 1 

LxB^tim'i-izK^i^^tix^^^mmzmsL^Mr 
[0 0 6 5] z(Dmmziin\t. mtims.v of^±.^ir 

Sfc.. -f©±#^Ki!&bt«JStA^iS?^iJlllK4 lijcfctfft 
\zmn. -^c^^uy h ^7-[si^3 9{:stn5«siEr> 

[0 0 6 6] ^^oT^ «iiji^±ITBtt*)V^^x m:*?* 
E V o l±^'Mli*i«E V e izis^t^tihrm.mm'^-b^tj. 

i&t UT±#f 5 J: -9 1 t) , 
:r'^7*>7'2 7<±ai:»3«EVo®^{bt^^Ltjat!ealH6 

[0 0 6 7] cifflti^. ei£*flifi£®iajsmiiS0iia i ttt 

nUK). J±J;^^f»ffl©=i>7^>-y-C2 io§ft^/h$< 

T'i/-9-C2 10gft$:/J\^c< (0iJx.tf6. 8//F) -f-S 
::tA'T-^> mmm.^^^n (SMD) ^tSgfflplBgi:;^^: 

^mzi&zixhitthz.tt^x^^o 

[0 0 6 8] St. -iSStZMOSFETIiAi-^K-^ h 

^'yi^X^iz tt^i§iifE{b A^ii ^ i: i ^ d »^A^fe 5 <d 
T% a<^A5MOSFET{Zj;?)ffifi£^iiTl^5[9]SS©« 

[0 0 6 91^e>lZ. 2i--^7>7'2 7t*V^T^ Ili&Ji 
♦i(5]gS3 60ai:'7^-Hn2 1 (ri^^yiTlHlSSa 7AS|g 

i,. ^(Dmmmmm^^3 6 (Dtiiti^ -Y n2 nzmm 

^tltzh^yi^Xi'T 2 8 (Dmu ^m±X ^ittij 

aj:^^-'Kn2 i(oms.mm^mmx$^> cm 

(Cit). l±',t;«EVo®'iEfb{3M1-5{±i:'3y^Kn2 1 
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[0 0 7 0] (^2 (DmmrM) mz. ^%m(D^ 2 (d 
mta. -^n^n (a) ~ (g) srf+Lta5j}-[5i±t 

T/S! 4 {c*5i< ^T. eSit«®0SS 4 2 (i. I c 4 

3tJ:t)»$n5J:o{i^^Tv^5o I 

4, ^mffiigif&2 9, ^«sitisi!S3o, A:^aiat^ii±5isi 

SS4 5*oJ;t>-S5SW!alES4 6A^^W)^^^^-Cv^^.c C 

[00721 |gij®SS4 4 t*U-C. h 7 T 4 

Oronu^J'^'i: h7>i^;^^'T3 8©'<-;^i:(DF^{i 
tt, x-f >i/5=-@1^4 7*iJll^^tiTi^5o 'V5=- 
IHISS 4 7 tt, U. > h yim^tlTz Vyy'y7.^TA 
li:T42, h7y5^;^^T4 3:fc-J:tFffi$iR3 5, R 

3 6A»6«fiic^n■Ct.^S, h 7 >i^;^^' T 4 3 (i, gig 

tJi•DTi^D^ h7>>^;^^'T4 3AS;!t-7©ii^{3tts 

V7y'J7.91 T4 2A53|-70it);5^'f «y^[51gS 

4 7AS3r7ttSsJ:&?), b7>i;;^^T4 33!)S;f>©« 
^tti, h5'Vi;;^^'T4 K. T4 2i^::r>OS OJ^^-f 
'V f-lBlSS 4 7 >tt^ h o 

[O 0 7 3] A:/j«E^ai0BS4 5{±. nW^U-d'© 

^4 6{ijt^1-5ai;'jfi^ C^^E-rs N7>i^;^^T5 4 

[0 0 7 4] C:fflA:^«fff^tB[Hl?S4 5!C*i<^T. 1-5 
>i/';<^'T4 4~T4 8I±. M«;lf*ilH]¥S4 8$«|fiioL 
>'\-yx';«EVbi±. IgtaR 3 7 t R 3 8 

ia?y[sisst J: 5 ^E^rn, ^©^E?nt«^ai«Etts 
ffitriR 3 9 ^i\-Lxm.m^m'm 4 s ® a:^{B!I h 7 

;^^T4 5©-<-;^{l4^e..nTl^S« Mi&ii*S 

JiiR 4 0 Sr:fr UtSipSE V r e.tV-Cl^S. 
[0 0 7 51 h7>i^;^J'T 4 9li, MftigiilHlSS 4 8 

h5>i;;^^'T 5 0©'^-;^{::tgSt^nTi,''So 
M®Jf§*i!slSS4 8©mi£«l(±> C©h7>-:/7.^'T50 

[0 0 7 61 h7>f^;^^'T5 Ott. ^t3t's:-;^i||l3 3 



nKJ'^ii. }6fii;R4 2i:R4 aiiCK^'WSr^frUT 
JS?4 3aiCtg|%$n-Ci<^^o $6«C. ;r-<.r>^2 7 
©!li:'7>'-Kn2 2t>r7> Kiia3 2i:©raCH:, h7 
>i^-^^T5 3*sjfi^?nT*i). BfflBh^yi^;^^? 

5 2®3l/^7^|iffititR4 4$^UT >7>i'-;^^T5 

[0 0771 mmm^^ 4 e (i. A;f3«Ef^ai 

(lIS&4 53!)>e)OtB;^M^?&§ltT> 3>T^>-y-^o?£5![ 

JS?F^(c{i h 7 >i^;^^ T 5 4 mm^nxa^. mm 

h^Vi^J^^'TS 203l/i^^'Ji, ffi$T;R4 5^:^^UT 

[00 7 81 $ $i)JiP«W«3 1 k.^yy'yvc 2 5 
i:©P^lwt±, ffiiftR 4 6 i:ita-<-;^i^3 3icfgi^$n 

cgEl^^ntt^s. c:tif>3>T^>-tJ-C2 5. h7>-::; 

^^T5 4. T5 54b'<i:U5aari;R4 6C«tD3fEfifem0SS 

[0 0 7 91 h7>i;>l^T5 6~T6 Ott^g/lf^ilHl 
S&5 0Sfi|J5!cL,T*t)s =i>7^>trC2 5©i«€SE 
tt. jatitR 4 7 £^ UTIIl!!;ti*i0E& 5 0 OKtsM V y 
>i:/';^^T 5 7©-^-;^(c4x.^)^^5<t^{c^;o-C^^ 
S. «W«!lgi^3 1 i:^y7> h-i|g3 2 hOP^ttt. ffijn 
R 4 8 i: R 4 9 i:OiS?ijillStfS^^ns Zti^ffifiiR 

4 8 R 4 9 tmymmm.. ism. 5 o urg 
aiti*iiBi?S5 o©ffi:tjffi!ih7>':^;^^T5 8©-i-;it 

[0 0 8 0] h7>y;^^T6 iB:. ilibti*iiHi^5 0 
ts^hmtii^mt^o^^-^lxxii^. -fcni/i^ 
^;±, h5>i/-;^^T6 2©-:.-7,t^gM$^^Tl-^?.. 
g«lt§*ilElSS 5 0 ©^©{Ztt. :i© h 7 > v^;^ ^ T 6 2 

l^sii:r■^.^s«J5!t©[slssA^^giK^^^tl^5<. 1-5 

T 6 3C J: D^m«tS[i»$tL5 id t«:^jTl^ 

[0 0 8 11 $««!ilS3 1 > h'*g3 2 a:©Bg(3 
(i. h7>i^y^^T6 2©»:a^flifilc1-S«£fitR5 2fc 
h7yi^;^iJ'T6 4i:©iI?iJi]8SAS}gi^$n-C43t). 

©h7>v;^^'T6 4®-<-;^ -x^ -^/^r^tiiffititR 

5 1 AH^?M$nT^^Sa ^<b\z^ ^©'^i§{i«, uu^ 

6 5. T6 6*s}gj^$n, f&)fflimilSrjia3 1 h^-ti5):3U 

T.'^i Qimm.-^x\.x\^ho Yz>y'J7.^i%%hm 

tfi|gi!l(slSS4 4©h7>xX:5'T4 3i:lis *L/>h^ 
5-g!SS5 li£:fl|fiKU-C*5Dx ^©«ji'<-X«a5 2 i: 
h-|l3 2 i:©MtH:, IfititR 5 SAHgil^^n-Cl.^ 

5, 
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[0 0 8 2] mz. ±i2^8fifi^Wr^iSSS«ii(HlSS4 2 

[0 0 8 3] A:^«maiiaSS4.5C*il>T. HKtfti 
lHiSS4 8i±, n-y7"U«EVb(Z)^jESffitSiimV 

b 7 > i/"::^^ T 5 2 As^>, h 7 y-^:^^ T 5 3 ifiyiry 

[0 0 8 4] CcDA*(«ffi^aj[HlSS4 5 *»?)®tll;'3lt^ 
l±. ®ffi»Is)SS 4 6 i34bMt S b 7 > cJ' T 5 4 2r$tJ 

0, $iMSilSII3 lA»e)=i>x>-tJ-C2 StC^^fUT^ ffi 

[0 0 a 5] Mgjlg^idlSSS 0(i. CffliiVxy-9-C2 
5<©5E««EEi:®)S9«JEVl®ffifetR4 8. R4 9Ci 

[0 0 8 6] yt.yxijmEVb3!)Sfi:-fe±*Jo 

tm'Mt?>mi^$>^xit. * b > h ^ 7-ifii?s5 1 

So 

[0 0 8 7] ^IfflWfJ^T-liiWLtJloK:. 
|gij[5]SS4 4{3*jlNT(i. -'^•;/7''J«EVbC0^;)DM<ra 

;^^T3 9. T4 Ot-il?6«jt'<-;^«ffijisg[nTU* 
t.±A'^t'^. hyytyT^^T 3 9. T4 0{;jiittl-S'^ 
[0 0 8 8]|1I5«, /'!-J/x!J«EVb®i:t,±ASt)B# 



(;*5(t5ii*«!i!slS§4 2<7)ai;'3«EVo©i/5.iLU- 
lmsti•^,^T^^'•y7^'J«EVb5!)Sji:^±AS5^ ai;^« 

1 ms A^6B#^|J0 . 3ms^T-ffl0. 2ms*s_hj^gut 
gmr^f^ffl^U C©P^h7>v;^^T2 lfi;<r7*^ 

ottt. S2 (a) . (b).{;B6nfcit<^^i*.±As 

DAs^3fet!-rs fe}:^:t-^7>P^2 7CDy'l' > (ffiixR 

2 2*5J:t>'R2 3T-i*^$ixS) AS'J^^l-^ti^T-fe^-C 

[0 0 8 9] W±ie'^fc i a $^ffJ.SOitiSE«!i 
lHl?S4 2I±, IEiij[HlSS4 4©;^il'> h = 7-[s]gS3 9© 

SSfc b-CA;'3mEtfttt5IslSS4 5 i:gS$)J»[HlSS4 6t^ 

m^s M-yx';«:E®ji:t.±*^t)P$iSA»6m^oSjKBt 

4s»3l^{C. mEtftailHlSSi:LTia(tt:3>r>-lJ-C2 2 

[0090] (^CDflb^HfiKfJJi) tt^. *^nBJ±±t3 
±IBLta8S«j®lHlSS2 1. 4 2(±, ilJfiJSi^ 'J-Xl/ 

T 2 1 43£?|J«w^^^ig^ u 1 i/';-xu:^a.u-^® 

;:^^'T2UJ, JUir^-'yhz'y'Jy.f'X'h^rztK Z 

n{;g:tTMOSFET-^IGBT3&-ir^ffll<^7:.*fi 
maSMSPI C2 5^tttl C4 3t:*^^ 

T. 3r'^7'>^2 7x mm\3im28. xtimEE^m^ss 

4 5. iiS$i]iilsiS&4 6^yW;l^-5 h7yi;:^^tJL 
D#!^Lfci^ MOSFETtJ;^3ffifiet-r4;^l^. . 
[0 0 9 1] :tiU> h 9 tm9mS84 1 

^^K^(3^^^^-cliaf'Jla]ifS4 i*s«afltJt«I!3«^n.5 
[0 0 9 2] «:Et^ai[Hissi±tS?^ij(HigS4 1 tps^^n 

7-(Hl!S3 9(i|iS^$nr. (tiU^ixfetUtJllEVo© 
^fb^H)i5bTh7>S^;^^T2 1 ®'^-;^miiitS:'5I?g 

[0 0 9 3] ^2(DllWJS{ciii^T, A;^;«Ettiblel 
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[02] «i®S:*)±{jT^C*5it5A:^mffiVb*i.tl>-ai 

i^cD 1 ) 

[04] ifii5t«ii[H]^®aSlli^ffiitEI (^©2) 



[1216] mkm^^stmimm 

2U 4 2(iia^«iilsliK. 2 7l±;r^T>7' (m^ii 
*ilHlSS) .2 8. 4 4{iffiilj0iS> 3 6{iMiiji*i(a! 

(IKibWEISS) s 4 1 fiii^yiaSS (SEt^tBSSS) . 
4 5 {iA;^«Ef^ai[2llK. 4 6 (iiiJiaWHSS. 4 7(± 
7.^ yf-^m. T:2 Hi\-yyi^:^^l:$)^o 
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